This study examined gender differences in perceived unmet treatment needs among persons with and without co-occurring substance use disorders and serious mental health conditions. Data were drawn from the 2008-2013 National Survey on Drug Use and Health (unweighted N = 37,187) to test the hypothesis that the relationships between diagnosis and perceived unmet treatment needs differ as a function of gender. Compared to individuals with a substance use disorder or severe mental illness, those with co-occurring disorders were more likely to report perceived unmet needs for substance abuse and mental health treatment. Gender significantly moderated the relationship between diagnosis and unmet needs, suggesting that men with co-occurring disorders might be more adversely affected. Findings highlight the need for better understanding of gender-diagnosis differences with respect to unmet needs for substance abuse and mental health care.
Introduction
The 2008 Mental Health Parity and Addiction Equity Act (MHPAEA) and the 2010 Patient Protection and Affordable Care Act (ACA) are formal, large-scale efforts that are designed to significantly affect the financing and delivery of primary and behavioral health services, especially for people with substance use and/or mental health disorders. Key ACA provisions have the potential for improving access to behavioral health services and reducing system fragmentation. 1 Such provisions as Medicaid expansion, individual and employer mandates, accountability care organizations, and health homes are designed to expand insurance coverage and facilitate the coordination and delivery of integrated care. The ACA also expands the MHPAEA requirements by ensuring coverage of substance use disorder (SUD) and mental health (MH) treatment in qualified health plans offered on the health insurance marketplace. 2 With full implementation of the ACA, an estimated 32 million people are expected to gain coverage, 3 including at least 4.3 million who have service needs for SUD and MH treatment. 4 Increased access to services presumably will lead to greater demand for and use of services and therefore reduction in unmet service needs. However, challenges remain that might impact treatment access. Given the projections in substantial growth of coverage, treatment programs will need to have the capacity to meet the demands of increased utilization. SUD treatment, in particular, is expected to be affected more than any other health care system, with significant changes anticipated to the structure, financing, and delivery of services. 5 In addition, despite mechanisms for integration of health and behavioral health services, these treatment systems have evolved from very different and largely separate systems and will likely face challenges in developing capacity to offer integrated care. 6 Health care reform and the uncertainty of its impact on the health care system give reason to examine access to behavioral health services, especially among high-risk populations.
A particularly vulnerable population that is likely to benefit from provisions of the MHPAEA and ACA is made up of individuals with co-occurring substance use and MH disorders. Epidemiological studies have produced consistent estimates of co-occurring disorders over the past decade, with recent data showing that almost 8 million adults in the USA are affected. 7 Although rates vary depending on the base population, studies suggest that 45 to 60% of adults with a SUD have a MH disorder and 20 to 50% of adults with a MH disorder have a co-occurring SUD. [8] [9] [10] [11] [12] [13] The nature of co-occurring disorders makes treatment more challenging, which in turn leaves these individuals vulnerable to relapse and other adverse outcomes. 14 There is consensus that individuals with COD need both SUD and MH treatment, ideally in an integrated context. However, few individuals with CODs receive treatment for either disorder or both. 15, 16 While studies report low levels of perceived need and negative attitudes as barriers to using services, 17, 18 other research suggests barriers related to the behavioral health service system, such as high costs, insufficient insurance coverage, and fragmented services. 19 Past research shows that, compared to individuals with either a SUD or MH disorder, those with CODs have greater perceived unmet needs, defined as not receiving treatment or receiving inadequate treatment among those who perceive a need for such treatment. 16, [20] [21] [22] [23] While informative, these studies examined one type of perceived unmet need-either SUD or MH treatment-or an overall indicator of unmet need without distinguishing between different types of treatment. A comprehensive understanding of unmet needs related to both SUD and MH treatment, especially in the context of health care reform, is needed to address disparities in access to care.
In addition to co-occurring disorders, examination of gender differences in accessing substance abuse and MH services suggests distinct patterns of unmet need among men and women. [24] [25] [26] [27] With respect to SUD treatment, prior research suggests that women are less likely to access services than men, despite women having more psychiatric and psychosocial problems. 24, 26, 27 Factors precluding women from accessing substance abuse services may be financial difficulty, inadequate transportation, and more family and employment challenges. 24, 27 Research suggests a different help-seeking pattern for men and women with respect to MH treatment. While men are associated with less access to MH services than women, 19, 28, 29 the level of perceived unmet need for MH services is greater for women than men. 16, 19, 23 Stigma is a potential factor associated with lower access to MH services for men. 19 Additionally, men may not translate feelings of distress as a need to seek treatment or believe they can self-manage distress on their own. [29] [30] [31] The presentation of different health, MH, and psychosocial comorbidities for women and men may impact treatment outcomes. In a recent review, Weinberger and colleagues 32 found that cooccurring depression had a negative impact on treatment outcomes among women with SUDs compared to men, suggesting significant unmet treatment needs in women. Other studies have reported similar findings that women have greater unmet treatment needs than men. 24, 33 More recent research, however, suggests that the gender effect might be diminishing. 20, 34 For example, findings from a recent study of a national, community-based sample with co-occurring disorders found no significant gender differences in unmet SUD treatment needs. 20 These discrepant findings, as well as ongoing changes in our health care delivery system, suggest the need for more research in this area.
Building on existing literature, the current study examined temporal trends and gender differences in perceived unmet needs among a community sample of persons with and without co-occurring SUD and serious mental illness (SMI). Specifically, we use data from the National Survey on Drug Use and Health (NSDUH), between 2008 and 2013, to (1) compare the levels of unmet treatment needs by diagnosis and gender, (2) explore the temporal trends in the rates of perceived unmet needs for SUD treatment and MH treatment by diagnosis and gender between 2008 and 2013, and (3) test the hypothesis that the relationships between diagnosis and perceived unmet treatment needs differ as a function of gender over time as well as infer whether women or men are more adversely affected by unmet treatment needs. With full implementation of the ACA underway, identifying groups who are at high risk for unmet needs is critical for effective policy planning. Findings from this study will shed light on gender-and diagnosis-related unmet needs for both SUD and MH treatment and inform more targeted approaches to improve access to behavioral health care.
Methods Sample
We analyzed pooled data from the 2008 to 2013 NSDUH, an annual survey of noninstitutionalized civilians in the USA who are 12 years or older in the USA. [35] [36] [37] [38] [39] [40] Using a multistage stratified sampling design, the NSDUH is conducted annually in the 50 states and the District of Columbia to generate national estimates of prevalence of legal and illegal substances. Participants were interviewed in person at their place of residence using audio computer-assisted self-interviewing to increase confidentiality for sensitive questions. Participants received $30 for completing the interview. We used the NSDUH public-release data from 2008 to 2013 (unweighted N = 229,290). Data on serious mental illness were not collected prior to 2008. During the study period, the response rates ranged from 74 to 76%. 7, 41, 42 In the current study, we included adults aged 18 years and older with a SUD diagnosis, a serious mental illness (SMI) diagnosis, or both (unweighted N = 37,187).
Measures Perceived unmet treatment needs
The main dependent variables included perceived unmet need for SUD treatment, perceived unmet need for MH treatment, and perceived unmet need for SUD and MH treatment. Perceived unmet need for SUD treatment was defined as participants who reported not receiving substance abuse services in the past year but perceived a need for such treatment or perceived a need for additional services if they reported using SUD treatment (yes/no). Perceived unmet need for MH treatment was ascertained by asking participants if they perceived a need for MH treatment or counseling in the past 12 months but did not receive it (yes/no). Perceived unmet need for SUD and MH treatment was defined as participants who reported a need for both types of treatment but did not receive either type in the past year (yes/no).
Diagnostic groups
SUD was assessed by asking respondents a series of questions based on alcohol and drug abuse and dependence criteria from the Diagnostic and Statistical Manual of Mental Disorders, 4th edition (DSM-IV). 43 The criteria for substance abuse were assessed from responses to questions on role interference, hazardous use, problems with the law, and relationship problems. Dependence criteria were assessed based on responses to questions pertaining to tolerance, withdrawal, taking larger amounts or taking them for longer periods, inability to cut down, time spent using the substance, giving up activities, and continued use despite problems. SUD included alcohol and drug (i.e., marijuana, crack/cocaine, heroin, hallucinogens, inhalants, pain relievers, tranquilizers, stimulants, and sedatives) abuse and/or dependence.
Severe mental illness (SMI) was defined among adults 18 years of age and older as having a mental disorder (excluding developmental disorder and SUD) that meets DSM-IV diagnostic criteria for serious functional impairment that significantly interferes with one or more major life activities. This definition is consistent with the 1992 Alcohol, Drug Abuse, and Mental Health Administration Reorganization Act (ADAMHA), which established federal block grants for states to fund MH programs for adults with SMI. 44 The legislation required the Substance Abuse and Mental Health Services Administration to develop a standardized definition of adults with SMI and mandated states to report incidence and prevalence rates of SMI in their applications to encourage state-level comprehensive planning to address MH needs. 44 Estimated numbers and percentages of persons with SMI for each year of the study period were generated using data from a subsample of NSDUH participants who completed diagnostic clinical interviews, as well as data from the NSDUH main interviews, based on questions from Kessler's (K6) screening for psychological distress, 45 the World Health Organization Disability Assessment Schedule (WHODAS), 46 suicidal ideation, major depressive episode, and age. 47, 48 Altogether, these data were used to develop a prediction model for SMI. Estimates from the prediction model were used to create two variables: a variable indicating past year SMI status (yes/no) and a variable indicating the predicted probability of having an SMI for each NSDUH adult participant. We used the binary SMI variable to identify those with an SMI. Estimates from the SMI prediction model showed a sensitivity of 0.51 and specificity of 0.98 in predicting SMI, which has similar specificity and higher sensitivity than the K6, which was used to predict SMI in an earlier study. 45 In addition, the estimated SMI variable in the NSDUH is an improvement because it includes a functional impairment variable, whereas the K6 measure in the earlier study did not. 49 The SUD and SMI variables were used to define three mutually exclusive diagnostic groups: SUD only, SMI only, and COD which included respondents who were categorized as having both a SUD and SMI.
Covariates
The selection of potentially confounding variables was guided by the Andersen-Newman behavioral model, which assumes that unmet need for services is a function of one's predisposition to use services (e.g., gender, age, race/ethnicity, education level, marital status, parenting, and arrest history), one's need for services (e.g., substance disorder, MH disorder, and physical health condition), and enabling factors that impede or facilitate service use (e.g., employment, income, and insurance status). 50 Predisposing variables were race/ethnicity (non-Hispanic white, nonHispanic black, Hispanic, and other), age (18-20, 21-29, 30-49 , and ≥50 years), education level (less than high school, high school, some college, and college graduate), marital status (married, separated, divorced or widowed, and single), whether respondents had one or more children living with them, and whether respondents had ever been arrested. We assessed physical health need based on respondents who self-reported having one of the following conditions in their lifetime: asthma, bronchitis, cirrhosis, diabetes, heart disease, hepatitis, high blood pressure, HIV/AIDS, lung cancer, pancreatitis, pneumonia, sexually transmitted disease, sinusitis, sleep apnea, stroke, tinnitus, tuberculosis, and ulcer. Enabling variables included employment (currently employed, not working for disability reasons, not working for personal, family, or other reasons, and unemployed), income (US$ G20,000, 20,000-49,999, 50,000-74,999, 975,000), insurance status (uninsured versus Medicaid, Medicare, private, or other insurance).
Analysis
Chi-square and logistic regression analyses were used to examine the relationships between diagnostic group (SUD, SMI, and COD) and unmet need for substance abuse and MH treatment, to explore changes in unmet need over time, and to investigate differences between diagnostic group and unmet need as a function of gender. We conceptualized diagnosis as an independent variable and perceived unmet need as the dependent variable, although we acknowledge that the relationship between diagnostic group and unmet need is most likely bidirectional. We conducted our analytic models in stages. First, we tested the main effects of gender and diagnosis on perceived unmet need for SUD treatment, MH treatment, and both SUD and MH treatment. In subsequent models, we included two-way interaction terms for gender by diagnosis to examine whether the relationship between diagnosis and unmet needs varied as a function of gender. All analyses controlled for predisposing, need, and enabling factors described above. To examine changes in unmet need over time, we included a variable for time (in years). Based on the distributions of unmet treatment needs over time, we modeled time dependence using time cubed (i.e., including t, t 2 , and t 3 as regressors). However, no significant time effects were found in any of our analytic models. Based on a sensitivity analysis of our multivariate models with and without time as a predictor, our results were virtually unchanged. As such, we opted for more parsimonious models by excluding time from our analysis. All analyses were conducted using Stata 14, which adjusts for the complex sampling design of the NSDUH. Analyses were weighted by sampling weights. The frequencies and percentages reported are weighted.
Results
Based on weighted data, approximately 26.4 million respondents were diagnosed with a SUD (59.6%), SMI (30.4%), or COD (10.0%) from 2008 to 2013. Table 1 presents the sample characteristics of women and men by diagnostic group pooled across the study period. The majority of participants were non-Hispanic white regardless of gender and diagnosis. A greater percentage of women and men in the SUD and COD groups represented younger age groups, 18-25 years, while older age groups were more common among those with SMI. Across the diagnostic groups, more men than women reported having less than a high school degree. In the SMI and COD groups, a greater percentage of men were never married compared to women. However, more women than men had children regardless of diagnosis. Compared to women, a greater percentage of men were unemployed, were uninsured, had a family income less than $20,000, and were arrested in their lifetime. Across the diagnostic groups, more women compared to men reported having a physical health problem. Across the 6-year study period, 24% of women and 19% of men with COD received SUD treatment, while 66% of women and 55% of men with COD received MH treatment. A much smaller percentage of women (15%) and men (18%) with COD received both SUD and MH treatment in the previous year. Compared to individuals with SUD or SMI, a greater percentage of those with COD reported perceived unmet needs regardless of the type of treatment. While a greater percentage of men with COD reported perceived unmet needs for SUD treatment (14.5%) and both SUD and MH treatment (9.6%), more women with COD reported an unmet need for MH treatment (52.6%).
Table 1
Sample characteristics of persons with substance use, serious mental illness, and co 
9.6
Gender Differences in Perceived Unmet Treatment Needs MANUEL ET AL. Table 2 presents the multivariate models of perceived unmet needs for SUD treatment, MH treatment, and both SUD and MH treatment. With respect to SUD treatment, no significant difference in perceived unmet needs between men and women was found in the main effect model. Participants with COD had a greater likelihood of perceived unmet need for SUD treatment than those with SUD (AOR = 2.34, 95% CI: 1.80, 3.06) and SMI (AOR = 24.10, 95% CI: 15.65, 37.11). The interaction between gender and diagnosis was significant ([Gender × (COD versus SUD)] AOR: 1.60, 95% CI: 1.04, 2.46), suggesting that when comparing participants with COD versus SUD, the increased likelihood for men (AOR = 1.77 × 1.60 = 2.83) was significantly higher than that observed for women (AOR = 1.77).
The main effect model of perceived unmet need for MH treatment suggests significant differences between men and women and across diagnostic groups. Men versus women had a decreased likelihood of perceived unmet need for MH treatment (AOR: 0.62, 95% CI: 0.55-0.69). Participants with COD had a greater likelihood of perceived unmet need for MH treatment than those with SUD (AOR: 6.64, 95% CI: 5.77, 7.65) and SMI (AOR: 1.81, 95% CI: 1.57, 2.07). The relationship between diagnosis and unmet need for MH treatment was significantly moderated by gender ([Gender × (COD versus SUD)] AOR: 2.23, 95% CI: 1.71-2.92).
No significant gender differences were found in the main effect model estimating perceived unmet need for both SUD and MH treatment. Similar to the other outcome models, the odds of reporting an unmet need for both types of treatment was greater for participants with COD than those with SUD ([Gender × (COD versus SUD)] AOR: 4.22, 95% CI: 2.82, 6.31) and SMI ([Gender × (COD versus SUD)] AOR: 31.72, 95% CI: 17.97, 56.00). A significant two-way interaction was found between gender and diagnosis with respect to unmet need for both SUD and MH treatment ([Gender × (COD versus SUD)] AOR: 3.01, 95% CI: 1.68, 5.39).
Discussion
Consistent with prior research, 20, 21 our analysis found that perceived unmet needs for SUD and MH treatment were more prevalent among individuals with CODs compared to those with SUD or SMI. In the current study, regardless of diagnosis and gender, relatively few reported using SUD treatment services in the previous 12 months. Notably, individuals with SUDs, especially women, reported using higher rates of MH treatment than SUD treatment. It is possible that MH treatment is more widely available than SUD treatment. However, service availability is unlikely the only factor given the low rate of perceived need for treatment in this population. It could also be that individuals perceive their mental illness to be the primary or more severe disorder, or they perceive substance abuse as a mental illness, and thus seek MH treatment.
Our findings suggest that gender significantly moderated the relationship between diagnosis and unmet needs for SUD treatment, MH treatment, and both SUD and MH treatment, suggesting that men with CODs might be more adversely affected. In contrast to these findings, Chen and colleagues 20 did not find significant gender differences in examining the association between having co-occurring disorder and unmet need for SUD treatment. The current study used a more severe indicator for mental illness, which might explain this inconsistency. Women with CODs and SUDs reported higher rates of MH treatment and lower rates of SUD treatment compared to men. It may be that these women have a lower likelihood of unmet SUD treatment need because they are getting their needs met in MH treatment.
These findings also highlight a notable gap in accessing needed services to address both SUD and SMI conditions among men, which has not been identified previously in the literature. One explanation is that men might be slow to recognize signs of distress as an MH need, 29 perhaps explaining in part the greater unmet need for MH services among men with COD. Chen and 20 found that men were more likely than women to be hospitalized and use emergency care services, suggesting a pattern that might delay entry into substance abuse treatment.
Our findings suggest that few people with COD, regardless of diagnosis or gender, received both SUD and MH treatment and even fewer reported an unmet need for both types of treatment. A number of barriers, such as stigma, negative attitudes, financial factors (e.g., cost, limited, or no insurance coverage), and structural factors (e.g., workforce, fragmented services), likely contribute to the low rates of service use and unmet needs. 15, 16, 20 The ACA is designed to help reduce the financial and structural burdens of access by increasing insurance coverage and facilitating the integration of behavioral health and primary care services through such initiatives as health homes and accountable care organizations. Although our results did not find significant changes in unmet treatment needs over time, continued assessment of treatment access will be important to monitor in the coming years when the ACA has had more time to make an impact.
The findings should be viewed in the context of the following limitations. First, the potential source of bias from the participants' ability to provide accurate self-reports of their service use activity in the previous year. Some participants may not recall their service use activity or may have difficulty distinguishing between services for SUD and MH needs. One benefit of the NSDUH over other national surveys is that it uses computer-assisted software to administer the interviews, which has been found to help minimize recall and social desirability biases. 51, 52 Second, in lieu of administering a full clinical diagnostic interview to assess mental illness in the NSUDH, a model-based methodology was used to estimate SMI on the full sample in each year from 2008 to 2013. In comparison to other national cross-sectional surveys, this approach may have produced rates that underestimate the prevalence of SMI found in the general population. 53 Third, the large confidence intervals in estimating the impact of COD versus SUD on unmet need for SUD treatment and unmet need for both SUD and MH treatment prompt caution regarding the interpretation of the actual magnitude or value of the adjusted odds ratios in the multivariate models.
Implications for Behavioral Health
The findings have broad implications for behavioral health administrators and policy stakeholders. Most substance abuse and MH services continue to be offered separately, leaving people with co-occurring substance use and MH disorders to navigate a fragmented system illequipped to address their complex needs. Behavioral health agencies will have the opportunity to take advantage of innovations promoted by the ACA to increase access to and the integration of SUD and MH treatment, such as collaborative care models and multidisciplinary teams. 54 In addition, specialized assessment and treatment approaches, such as screening, brief interventions, and referral to treatment, may be necessary to increase treatment engagement and address unmet needs among persons with co-occurring disorders, especially men. Monitoring and tracking the impact of the ACA to identify gender-specific unmet needs and gaps in care among these populations will be important in the coming years.
Our findings support the importance of future research on the intersection of gender and diagnosis in understanding unmet needs for SUD and MH services. Simple adjustment of gender in statistical models, as examined in past research, is not sufficient to examine the role of gender in relation to other variables. Future studies should incorporate subgroup analyses and interaction models to fully explore gender differences in unmet treatment needs for services by diagnostic group. Given the importance of integrated care to address the needs of co-occurring disorders, future studies are needed to examine access to both SUD and MH treatment. In addition, prospective panel studies are needed to assess within person changes in unmet need and the intersection between gender and diagnosis over time. Future qualitative inquiries are needed to
